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(54) Color filter and method for producing the same 



(57) An object is to provide a color filter which is ca- 
pable of forming a pattern using an alkaline developer 
and has excellent heat resistance, solvent resistance 
and chemical resistance, and is also suitable for practi- 
cal use. The color filter comprises a transparent sub- 
strate and a pixel formed on the transparent substrate, 



wherein the pixel is made of a coating film of a curable 
colored composition containing (a) a coloring material, 
(b) a compound having a photopolymerizable functional 
group and (c) an amino resin having a carboxyl group 
and/or a phenolic hydroxyl group and the coating layer 
is photocured, followed by heat curing. 
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Description 

BACKGROUND OF THE INVENTION 

1 . FIELD OF THE INVENTION 

[0001] The present Invention relates to a color filter which is used in color liquid crystal displays, color scanners and 
solid .mage pick-up elements, and, more particularly, to a color filter having excellent durability, suitable for uses which 
require durability after passing through the step of fomiing a pattern by means of exposure a;,d developmem 

2. DESCRIPTION OF RELATED ART 

(00021 As one of the photocurable colored compositions using coloring materials such as pigments and dyes for 
example, there has hitherto been known a photocurable colored composition obtained by adding a photopolvmeriz4ble 
monomer and a photopolymerization initiator to a colored composition in which a coloring material Is dispersed by 
using a binder and/or a dispersant. There has also been known a method of forming a colored image by means of a 
method of coating the photocurable colored composition to a substrate, drying the photocurable colored composition 
exposing the coated substrate to light through a mask, developing to form a colored pattern, and fixing the colored 
pa tern by baking. One of industrial applications of these photocurable colored compositions include, for example a 
color filter used in color liquid crystal displays, color scanners and solid image pick-up elements. The color filter' is 
f omied by an^nging coloring materials on each pixel to selectively transmit the three primary colors (red, green and 
blue) of light or to selectively reflect the three prinr«ry colors (cyan, magenta, and yellow) of color, on a transparent 
substrate provided with a black matrix. »h«"c'h 
[0003] Characteristics required of materials for color filters often originate in the process of manufacturing color liquid 
crystal displays, and examples thereof include heat resistance required in the deposition or sputtering processes of a 
transparent electrode and baking process of a colorfilter, and solvent resistance required in the cleaning and alignment 
film coating processes. Furthemnore, light resistance is also required because light transmitted through the color filter 
oecomes image infomiation during the display of the image. 

7° ""^^^ requirements, pigments have mainly been used as the coloring material. As the manufacturing 
method for example, a "pigment dispersion method" has populariy been used (LCD Panel Elements and Technology 

r't? '^^"^ °" ^^''^ '^'y"*' "'"^er resins having comparatively superior heai 

res stance, light resistance, transparency, and chemical resistance have mainly been used as the binder resin in the 
metnoa. • 

[0005] As the developer used in the development process after the exposure process in the processes of manufac- 
turing a color filter by means of the "pigment dispersion method", an aqueous alkaline solution is more preferable than 
an organic solvent in view of environmental problems. To impart the development aptitude In an aqueous alkaline 
solution to a photocurable colored composition, the solubility to alkaline solution is also required of the binder resin 
used to disperse the pigment, and an acrylic binder resin having a carboxyl group is generally used as an alkaline 
developing type photocurable colored composition. » r- » y 

[0006] However, the acrylic resin having a carboxyl group had a drawback in that it is liable to be decomposed when 
the temperature exceeds 200''C. 

[00071 For the purpose of overcoming the drawback, a resist material comprising an alkali-soluble resin a photo 
acid generator, and a melamine resin (Japanese Patent Application, First Publication No. Hei 8-292564) and a neaative 
type-photosensitive composition for a color filter, comprising an acrylic resin having a carboxyl group a photo acid 
generator, and a crossllnking agent capable of curing by an action of the acid (Japanese Patent Appltoation First 
Publication No. Hel 9-203806) are disclosed. « i-h^i 

[00081 In these substances, the melamine resin is crosslinked by an action of an acid generated from the photo acid 
generator under light irradiation and is to be insoluble in an alkaline developer, thereby making it possible to fomi a 
pattern . 

50 [0009] When using the photo acid generator, however, the acid attributable to the photo acid generator remains in 
the color filter, thereby causing deterioration of the color filter, or causing diffusion of the acid into a liquid crystal 
resulting in increasing of the conductivity of the liquid crystal. Therefore, it is not preferred 

[00101 It has been required to develop a color filter, which has excellent heat resistance and does not cause color 
change due to heat during post-baking, with the increase of the temperature during the deposition of a transparent 
electrode, sputtering or baking after the development. 

[00111 Under these circumstances, it Is required to develop a color filter, whch has both physical properties of the 
coating (e.g.. good heat resistance and solvent resistance) and alkali developing properties, and is free from residual 
impurities that causes degradation of the liquid crystal. 
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BRIEF SUMMARY OF THE INVENTION 

[0012] An object of the present invention is to provide a color fitter which is capable of forming a pattern using an 
alkaline developer and has excellent heat resistance, solvent resistance, and chemical resistance, especially heat 

5 resistance, and is also suitable for practical use. 

[0013] To attain the object described above, the present Invention provides a color filter comprising a transparent 
substrate and a pixel fomned on the transparent substrate, wherein the pixel, is made of a coating layer of a curable 
colored composition containing (a) a coloring material, (b) a compound having a photopolymerizable functional group, 
and (c) an amino resin having a carboxyl group and/or a phenolic hydroxyl group and the coating layer is photocuredi 

10 followed by heat curing. 

[001 4] To attain the object described above, the present invention also provides a method for producing a color filter, 
which comprises fomning a coating layer on a transparent substrate using a curable colored composition containing 
(a) a coloring material, (b) a compound having a photopolymerizable functional group, and (c) an amino resin having 
a cariDoxyl group and/or a phenolic hydroxyl group, exposing the coating layer to light via a mask having a pixel pattern 

^5 for a color filter, thereby curing the coating, developing the coating to fomi a pixel, and heating the pixel, thereby heat- 
curing the pixel. 

[001 5] Since the color filter of the present invention contains, as an alkall-soluble binder resin, an amino resin having 
a carboxyl group or a phenolic hydroxyl group, the resulting coating film has an excellent capability of fonning a pattern 
using an alkaline developer. According to the method for producing a color filter of the present Invention, since a 
20 photopolymerizable colored resin composition containing a compound having a photopolymerizable functional group 
is used, the resulting coating is photopolymerlzed by means of photolithography, thus making it possible to form a pixel 
having excellent heat resistance, solvent resistance, and chemical resistance and to provide a color filter suitable for 
practical use. 

25 DETAILED DESCRIPTION OF THE INVENTION 

[0016] The present invention will now be described in more detail. 

[0017] The transparent substrate used in the present invention is a transparent substrate which is used in the color 
filter and has enough heat resistance to endure heat curing. Such a transparent substrate is. for example, a glass 
30 substrate. 

[0018] As the coloring material (a) used in the present invention, for example, dyes and pigments used usually in 
the color filter can be used without any problem, but pigments are preferably used in view of heat resistance and light 
resistance. 

[0019] The average particle diameter of the pigment is preferably within a range from 0.005 to 3 p-m, and more 
35 preferably from 0.01 to 1 ^m. When the average particle diameter is smaller than the above range, thixotropy is liable 
to appear, and therefore, good applicability cannot be obtained. On the other hand, when the average particle diameter 
is larger than the above range, the resulting coating has poor transparency. To obtain the average particle diameter 
within the above range, a dispersion treatment using a ball mill, sand mill, bead mill, three-roll, paint shaker, atliter, 
dispersion stirrer, and ultrasonic waves is effective. 
40 [0020] The compound (b) having a photopolymerizable functional group used in the present invention is a compound 
having a functional group capable of polymerizing or crosslinking by means of laadiation with ultraviolet light or visible 
light, and typical examples thereof include radical polymerizable compounds and cation polymerizable compounds. 
[0021] Specific examples thereof include (meth)acrylic compound and maleimide compound. Specific examples of 
these compounds include, but are not limited to, the following: 



(meth)acrylic compounds used as the compound (b) having a photopolymerizable functional group, for example, 
timethylolethane tri(meth)acrylate, timethylolpropane tri (meth) acrylate. timethylolpropane di(meth)acrylate, neo- 
pentyl glycol di(meth)acrylate, pentaerythritol tetra (meth) acrylate, pentaerythritol tri (meth) acrylate. dipentaer- 
ythritol hexa (meth) acrylate, dlpentaerythritol penta (meth) acrylate, hexanediol dl (meth) acrylate, trimethylolpro- 
pane tri(acryloyloxypropyl) ether, tri(acryloyloxyethyl) isocyanurate. tri(acryloyloxyethyl) cyanurate, and glycerin 
tri(meth)acrylate; reaction products of epoxy resin and (meth)acrylic acid, such as phenol-novolak type epoxy 
resin, cresol-novolak type epoxy resin, and bisphenol A type epoxy resin; and reaction products of polyols (e.g., 
ethylene glycol, polyethylene glycol, polypropylene glycol, polytetram ethylene glycol, polyethoxydiol of bisphenol 
A, polyesterpolyol, polybutadienediol, polycarbonate polyol. etc.), organic polyisocyanates (e.g., tolylene diisocy- 
anate, xylene diisocyanate, isophorone diisocyanate, hexamethylene diisocyanate, etc.) and hydroxyl group con- 
taining (meth)acrylates (e.g. , 2 -hydroxy ethyl (meth)acrylate, 2-hydroxypropyl (meth) acrylate, 1 ,4-butanediol mono 
(meth) acrylate; and 

maleimide compounds used as the compound (b) having a photopolymerizable functional group, preferably com- 
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pounds wherein a maledimide group is bonded through an aliphatic group, for example, alkyi oralkyi ether male- 
.rmde such as N-hexyl maleimide or N.N'-4.9-dioxa-1 .12-bismaleimldedecane. rrialeimidecarboxX addTo v) 
alkylene glycol ester such as ethylene glycol bis(malelmide acetate). poly(tetramethylene X^7l^aJ^^l 
acetate) or te^a(ethy ene glycol modified) pentaerythritol tetra (maleimide acetate), carbonate ma eimidTsuch as 
b.s(2-male,m.deethyl) carbonate, and urethane maleimide such as isophoronebisurethanebis(|irXlalJS^^^^ 

Sor^nlno tri/°^^tl,?^^ Compounds, polyfunctional (meth)acrylates and polyfu notional maleimides, such as trimethyl- 
olpropane tn(me h)acQ.late. pentae^rthritol tetra(meth)acrylate, dipentae ^thritol hexa(meth)acryla e dIpentaeSol 

Sl^hT L^T ^"^i'"^ T'^'^^- glycol modified) pentaerythritol tetra(maleimide acetat^rbTs 2 m^e- 

m,deethyl) carbonate and .sophoroneblsurethanebis(N-ethylmaleimide) are particularly preferred in view o cur^qTn 
the in-adiation with ultraviolet light or visible light. ^ 

[0023] The compounds (b) having a photopolymerizable functional group may be used alone or in combination and 
bindeTr; ; - P^^f-rably from 25 to 150% by weight based on the total amount of S 

bmder resin containing an ammo resin (c) used in the polymerizable colored composition. When the amount exceeds 
1 50o^ by weight, the des.red solubilKy to alkaline solution of the present invention Ss lowered. On the o^er hand when 

of the coating and to fomd a pattern. Therefore, it is not preferred *^ y " H>"pB>"es 

LsTi rir'"° "^^'^ ""'^'"^ condensing an amino compound such 

alform^irH H ■ ''«"^°9"f acetoguanamine or guanamlne compound with an aldehyde compound such 

[0025] Examples of the amino compound used in the present invention include, but are not limited to. urea melamine 
benzoguanammo, acotoguanamino. cyclohexanecarboguanamine. phtha^^^ 

ro^ei acid, and 2-. 3- or4-(4.6-diamino-1 .3 5-triazin.2-yO-ph!nol. 

fent^rlnitT ^ these ammo compounds, melamine. benzoguanamine or (4.6-diamino.1 ,3.5-triazin-2-yl)benzoic acid 
IS particularly preferred in view of developing properties and heat resistance 

[0027] Examples of the aldehyde compound include, but are not limited to. formaldehyde, parafomialdehyde acetal- 
dehyde. prop.onaldehyde. butylaldehyde. glyoxazol. gVoxylic acid, succlnsemialdehyde. or 2-, 3- or4 hydTo^^^^^^^ 

malh^dlT"; , H^^Tr' °^ paraformaldehyde: aqueous solutions such as a'u^us 

maldehyde solution; and methylhemiformal, n-butylhemiformal or isobutylhemiformal 

£hJl -.^y T?^ aldehyde compounds, formaldehyde, glyoxylic acid, siccinsemialdehyde or 4-hydroxyben2al- 
be u^id «r.n ' ""'t^^'f "'^"^ °' «le>'eloping properties and heat resistance. These aldehyde compouJSs r^ay 
be used alone or m combination, as a matter of course. •Huuims.mdy 

Eli. ^'T ^""^ "^^'^ ^^"^ P'^^®"' ^ '^^^^^^ "'at has a carboxyl group and/or a 

E^min! nhfhT ^'^'"P"' benzoguanamine, acetoguanamine. cyclohexanecarbogua- 

namme. phthaloguanamine. steroguanamine or spiroguanamine. the aldehyde compound to be used essentially has 

slmf^LnvH 'l''^"'' t 9~"P- The aldehyde compound is preferably glyoxylic acid, succin 

semialdehyde, or 2-, 3- or 4-hydroxyben2aldehyde. r s> y y " «> sutoin 

Lw?^ °' ^" «''"P°""'^ « "material of the amino acid resin (c) has a carboxyl group or a 

phenolic hydroxyl group, such as 2-, 3- or4-(4,6-diamino-1 ,3,5-triazin-2-yl)ben2oic acid and 2-, 3- or 4-(4 l-diamL 
cfn be uTd ^"^^"^"^^ compound to be used is not specifically limited and the compounds listed above 

SJfhL/^^ amino resin (c) used in the present invention is not only by condensing one amino compound with one 
aldehyde compound, but also by condensing a combination of these compounds. In this case, at least one of thTam^o 
compounds and the aldehyde compounds may have at least one carboxyl group or phenolic hydroxyl qroup Fo7ex 
ample a mixture obtained by mixing benzoguanaine with 4-(4.6-diaminl?.3,5'trizin-2-yl)benz^c acid in a de^^^^^^^^ 
ra^'del" T "T'^T T '°""«'^-hyde or a mixture obtained by mixing fomialdehyde with gioxyTc^dS 

m a desired proportion. An acid value of the resulting amino resin can be adjusted by using a plurality of the ar^mo 

t^p^r rb^cr rdrmrosr ^ ^ 

omduL ITfr^T '""^ ^'Verification is mainly useful to stabilize the condensation reaction 

E^Jf „ f , T ^'"P"""^ the aldehyde compound as the raw material. Examples thereof include, 

n butlnoMrK t »°■;«"°"^«"=°h°'^ having 1 to 8 carbon atoms such as methanol, ethanol. n-propanol. isopropanol 
alcoTorfuZSrr T^' ^"'^-''"♦^r' '^'^°V^-"°'' "-P-»«-'. isopemanol, methylisobutyl carbinol. benzy 
e oli^ • Z ? T - ^^'=-°'=t^"°'' 2-ethylhexyl alcohol, and allyl alcohol; various ether alcohols such as 

ethylene gVcol monomethyl ether, ethylene glycol monoethyl ether, ethylene glycol monobutyl ether, ethylene glycol 
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monoisobutyl ether, ethylene glycol mono-tert-butyl ether, ethylene glycol nnono-iso-propyl ether ethylene glycol mono- 
hexyl ether. 3-methoxybutanol, 3-methyI-3-methoxybutanol. diethylene glycol monomethyl ether diethylene glycol mo- 
noethyl ether diethylene glycol monombutyl ether, propylene glycol monomethyl ether, and dipropylene glycol mono- 
methyl ether; and various ketone alcohols such as ketobutanol. diacetone alcohol, and acetoin. These alcohols may 
be used alone or in combination, as a matter of course. 

[0033] Among these alcohols, methanol, ethanol. n-propanol. isopropanol, n-butanol and isobutanol are particularly 
preferred In view of the reactivity, cost, and crosslinking properties of the resulting amino resin. 
[0034] To obtain the amino resin (c) used in the present invention, for example, 1 .0 mol of the amino compound 1 5 
to 8 mol of the aldehyde compound, and 3 to 20 mol of the alcohol for etherificatlon may be reacted with each other 
according to the method described in Japanese Patent Application, First Publication No. Hei 9-143169, Japanese 
Patent Application, First Publication No. Hei 8-1 76249. Japanese Patent Application. First Publication No. Hei 9-208821 
or Japanese Patent Application, First Publication No. Hei 10-140016. In the reaction, a conventionally known solvent 
can be used. 

[0035] When using two or more amino compounds and/or aldehyde compounds as the raw material for amino resin 
(c) in combination, the proportion is not specifically limited. When the acid value is too small, the resulting amino resin 
has poor solubility to alkaline solution. On the other hand, when the acid value is too large, the solubility to alkaline 
solution is also enhanced to suppress the solubility to alkaline solution even if the compound (b) having a photopoly- 
merizable functional group is cured by irradiation with ultraviolet light or visible light. Accordingly, the composition is 
preferably adjusted so lhat the acid value of the amino resin (c) is within a range from 20 to 250 mg KOH/g. 
[0036] To prepare the amino resin (c), various conventionally known methods can be employed. Examples thereof 
include: 



(1 ) a method of adding an amino compound to a solution prepared by adding an aldehyde compound to an alcohol 
for etherificatlon, and reacting the mixed solution at a temperature of 50 to 140*C for 20 minutes to 7 hours, if 
necessary, in the presence of an acidic catalyst, thereby simultaneously carrying out the condensation reaction 
and etherificatlon reaction, 

(2) a method of methylolating a solution containing an aldehyde compound and an amino compound at a pH within 
a range from 8 to 10, and carrying out the alkyi etherificatlon reaction at a pH within a range from 2 to 6 In the 
presence of an alcohol for etherificatlon, 

(3) a method of adding at least one amino compound selected from the group consisting of urea, melamine. ben- 
zoguanamine, acetoguanamine, cyclohexanecarboguanamine, phthaloguanamine, steroguanamine and spiro- 
guanamine to a solution prepared by adding an aldehyde compound to an atoohol for etherificatlon, and adding 

(4,6-diamino-1 ,3,5-tria2in-2-yl)ben2oic acid and/or (4.6-diamino-1 ,3.5-tria2in-2-yl)-phenol during the condensation 
reaction and etherificatlon reaction, and 

(4) a method of adding at least one aldehyde compound selected from the group consisting of formaldehyde, 
paraformaldehyde, acetaldehyde, propionaldehyde. butylaldehyde, glyoxazol, glyoxylic acid, succinsemialdehydei 
and 2-, 3- or 4-hydroxyben2aldehyde to an alcohol for etherificatlon, and adding at least one amino compound 
selected from the group consisting of urea, melamine, benzoguanamine, acetoguanamine. cycle hexanecariDogua- 
namine. phthaloguanamine, steroguanamine. splroguanamine. (4.6-dlamino-1 ,3,5-tria2in-2-yl)ben20ic acid and 
(4,6-diamino-1 ,3,5-tria2in-2-yl)-phenol. thereby carrying out the condensation reaction and etherificatlon reaction. 

[0037] It is also possible to dissolve or disperse in water or a mixture of water and a water-soluble solvent by com- 
pletely or partially neutralizing the cartDoxyl group and/or phenolic hydroxyl group Introduced into the amino acid (c) 
with various volatile bases such as ammonia and organic amine. 

[0038] The organte amine used for neutralization Is not specifically limited and specific examples thereof include 
alkylamines such as monomethylamine, dimethylamine, monoethylamine, diethylamine, and triethylamine; hydroxy- 
lamines such as N-melhylaminoethanol, N,N-dimethylaminoethanol, N.N-diethylaminoethanol, 2-amino-2-riiethylpro- 
panol, diethanolamine, and triethanolamine; and polyvalent amines such as ethylenediamine and diethylenetriamine. 
These organic amines may be used alone or in combination, as a matter of course. 
5£> [0039] In the case of preparing a colored composition containing a coloring material (a) dispersed therein, it is pre- 
pared by using at least the coloring material (a) described above and a binder resin in combination with a solvent. 
Examples of the solvent used in the preparation of the colored composition containing the coloring material (a) dis- 
persed therein include aromatic solvent such as toluene, xylene, or methoxybenzene; acetic acid ester solvent such 
as ethyl acetate, butyl acetate, propylene glycol monomethyl ether acetate, or propylene glycol monoethyl ether ace- 
55 tate; propionate solvent such as ethoxyethyl propionate; alcohol solvent such as methanol or ethanol; ether solvent 
such as butylcellosolve. propylene glycol monmethyl ether, diethylene glycol ethyl ether, or diethylene glycol dimethyl 
ether; ketone solvent such as methyl ethyl ketone, methyl isobutyl ketone, or cyclohexanone; aliphatic hydrocart^on 
solvent such as hexane; nitrogen compound solvent such as N.N-dlmethylfomnamide. y-butyrolactam, N-methyl-2-pyr- 
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rolidone, aniline, or pyridine; lactone solvent such as 7-butyrolactone; carbamic acid ester such as mixture of methyl 
carbamate and ethyl carbamate In a mixing ratio of 48:52; and water. 

[0040] These solvents are preferably selected from those having a boiling point of 80 to 200»C. A spin coating method 
IS generally used to forni a film of the photocurable colored composition and those having a boiling point of 100 to 
1 70»C are preferred in view of applicability. These solvents may be used alone, or in combination. 
[0041] In the case of preparing the colored composition by dispersing the coloring material (a), dispersants can be 
used. The dispereant, which can be used to disperse the coloring material, is not specifically limited, and a conven- 
tionally known dispersant can be used. Specific examples thereof Include resin type dispersants such as surfactants 
pigment intermediates, dye intermediates, polyamide compounds, and polyurethane compounds. Examples of the 
commercially available product of this resin type dispersant include. Disperisyc 130. DispertsycrlSI Disperbyc 162 
Disperbyc 1 63. Disperbyc 1 70, EFKA 46. EFKA 47. Solsperse 325S0. Solsperse 24000; AJISPER RB81 1 , and AJIS- 
PERPB814. Acrylic and polyethyelene resin type dispersants can also be used. ^ :. .-. c 1 

[0042] If necessary, photopolymerization initiators can also be used in combination with the photocurable colored 
composition used in the present invention. As the photopolymerization initiator, a photopolymerization Initiator capable 
of generating a radical by dissociation with light can be used. A conventionally known photopolymerization initiator can 
be used as such a photopolymerization Initiator. 

[0043] Conventionally known photosensitizers can aisp be used in combination with the photopoVmerization initiator 
Examples of the photosensitizer used in the present invention include amines, ureas, sulfur containing compounds 
phosphorous containing compounds, chlorine containing compounds, nitrites, and other nitrogen containing com- 
pounds. These photosensitizers can be used alone or in combination. 
[0044] The amount is not specifically limited, but is preferably within a range from 0.1 to 30% by weight and partic- 
ularly preferably from 1 to 20% by weight, relative to the compound having a photopolmerizable group in the compo- 
sition. When the amount is less than 0.1% by weight, the sensitivity is lowered. On the other hand, when the amount 
exceeds 30% by weight, precipitation of crystals and deterioration of phystoal properties of the coating occurs and 
25 therefore, it is not preferred. 

[0045] The curable colored composition used in the present invention can be obtained by mixing various components 
descnbed above. A proper solvent can be used, and the solvent is not specifically limited as long as It does not react 
with the components described above, and various solvents used in the preparation of the colored composition con- 
taining the colonng material (a) dispersed therein can be used. These solvents can be used alone or in combination 
In this case, all components may be blended using the same solvent. Alternatively, a solution of the curabte cotored 
composition may be prepared by optionally blending various components using different solvents to give two or more 
solutbns and mixing these solutions. 

[0046] The curable colored composition thus obtained is in a single solution and is superior in storage stability and 
is also superior in alkali developing properties of the non-exposed portion during the development, and is capable of 
easily forming a pattern because an amino resin having a cartaoxyl group and/or a phenolic hydroxyl group is used 
Furthemnore. a crosslinked stnjcture is fornied by the thermal crosslinking reaction in the baking process after the 
development process, thereby making it possible to Improve the heat resistance and solvent resistance 
[0047] If necessary, the curabte colored composition used in the present invention may contain other components 
without departing from the object of the present Invention, especially as far as the storage stability, heat resistance 
and solvent resistance can be maintained. As the other component, conventionally known coupling agents antioxi- 
dants, stabilizers, fillers, and various leveling agents (e.g.. silicon, fluorine, and acrylic leveling agents) can be added 
Furthennore, polyhydric acids and anhydrides thereof can be added for the purpose of controlling the solubility to 
alkaline solution and epoxy compounds can be added for the purpose of reduction in a carboxyl group by the reaction 
[0048] The coupling agent, which is optionally added to the polymerizable colored resin composition used in the 
present invention, is a compound which chemically bonds an Inorganic material with an organic material, or Improves 
the affinity accompanied with the chemical reaction, thereby enhancing the function of the composite material. Typical 
coupling agents include, for example, sllane compounds, titanium compounds or aluminum compounds. 
[0049] Among these coupling agents, a sllane coupling agent having an epoxy group such as r^lycidoxypropyltri- 
methoxysilane or p-(3.4-epoxycyclohexyl)ethyltrimethoxysilane is prefen-ed because it imparts remarkably excellent 
smoothness, adhesion, water resistance, and solvent resistance to various transparent substrates. These coupling 
agents may be used alone or in combination. 

[0050] The amount of these coupling agents is within a range from 0.1 to 30 parts by weight, and preferably from 
0.5 to 20 parts by weight, based on 100 parts by weight of the alkali-soluble binder resin. When the amount of the 
coupling agent is less than 0.1 parts by weight, the smoothness, adhesion with the transparent substrate, water re- 
sistance, and solvent resistance of the resulting coating are insufficient. On the other hand, when the amount exceeds 
30 parts by weight, an improvement in adhesion cannot be expected and the photocurability of the resulting coating 
layer is lowered, and therefore, it is not preferred. 

[0051] Furthemiore. epoxy compounds, polyhydric cartDoxylic acids, and acid anhyrides thereof can be added to the 
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curable colored composition used in the present invention. 

[0052] Examples of the epoxy compound include phenol-novolak type epoxy resin, cresol-novolak type epoxy resin, 
bisphenof A type epoxy resin, bisphenol F type epoxy resin, bisphenol A-novolak type epoxy resin, alicyclic epoxy 
resin, various glycols, alkylene oxide-modified epoxy resin, glycidyl group containing acrylic resin, and alicyclic epoxy 
group containing acrylic resin. These epoxy compounds can be used alone or in combination. 
[0053] Typical examples of the polyhydric carboxylic acid and acid anhydride thereof include aliphatic polyhydric 
carboxylic acid such as succinic acid, glutaric acid, adipic acid, butanetetracarboxylic acid, maleic acid, or itaconic 
acid; alicyclic polyhydric carboxylic acid such as hexahydrophthalic acid, 1 .2-cyclohexanecarboxylic acid, 1,2,4-cy- 
clohexanetricarboxylic acid, or cyclopentaneteracarboxylic acid; phthalic acid, isophthalic acid, terephthalfc acid, trim- 
ellitic acid, pyromellitic acid. 1 ,4,5,8-naphthalenetetracarboxylic acid, or benzophenonetetracarboxylic acid; aliphatic 
dicarboxylic add anhydride such as phthalic anhydride, Itaconic anhydride, succinic anhydride, citraconic anhydride, 
dodecylsuccinic anhydride, tricarballylic anhydride, maleic anhydride, hexahydrophthalic anhydride, methyltetrahy- 
drophtalic anhydride, or himic anhydride; aliphatic polyhydric carboxylic acid dianhydride such as 1 .2,3,4-butanetet- 
racarboxylic dianhydride or cyclopentanetetracarboxylic dianhydride; pyromellitic anhydride, trimellitic anhydride, or 
benzophenonetetracart3oxylic anhydride; and ester group containing acid anhydride such as ethylene glycol bistrim- 
ellitate or glycerin tristrlmellitate. 

[0054] Furthermore, commercially available epoxy resin curing agents made of coloriess carboxylic anhydride can 
also be used preferably. Specific examples thereof include Adeka Hardner EH-700 (trade name, manufactured by 
Asahi Denka Kogyo). RIKACID-MH and RIKACID MH-700 (manufactured by New Japan Chemical Co Ltd ) and 
EPIKINI 126, EPIKINI YH-306 and EPIKINI DX-126 (manufactured by YUKA SHELL EPOXY Co., Ltd.). 
[0055] Furthennore, as the polyhydric carboxylic acid and anhydride thereof, a resin having two or more carboxyl 
groups in a molecule or an anhydride thereof can be preferably used. Specific examples thereof include urethane resin, 
acrylic resin, polyester resin, lactone-modified polyester resin, polyesteramide resin, alkyd resin, polyether resin, mod- 
ified polyether resin, polythioether resin, polycarbonate resin, polyacetal resin, polyolef in resin, epoxy-modif led resin, 
silicone resin, and fluorine resin, each having a carboxyl group, or acid anhydrides thereof. 
[0056] The polyhydric carisoxylic acids and polyhydric carboxylic anhydrides described above can be used alone or 
in combination. 

[0057] The color filter of the present invention can be obtained by coating the resultant curable colored composition 
used in the present invention to the surface of a transparent substrate, subjecting the coated substrate to a patterning 
30 treatment, and heating to cure the curable colored composition, thus forming a pixel for a color filter 

[0058] The method of coating the curable colored composition on a transparent substrate used in the present inven- 
tion is not specifically limited, and various methods can be used such as printing methods, spraying methods, roll 
coating methods, bar coating methods, curtain coating methods, and spin coating methods. 

[0059] In the case of being subjected to the patterning treatment of the pixel, the method of fonning a coating layer 
is described below. First, the coating layer of the curable colored composition coated on the transparent substrate is 
heated (pre-baked). Although the heating conditions vary depending on the kind and amount of the respective com- 
ponents, the heating is carried out at about 50 to 150*C for about 1 to 15 minutes. Then, the pre-baked coating layer 
was in-adiated with ultraviolet light or visible light via a mask having a predetermined pixel pattern for a color filter, and 
developed to remove the unnecessary portions, thus forming a predetermined pattern. 

[0060] A light source used tor photocuring Is preferably a light source capable of emitting ultraviolet light or visible 
light, and partlculariy preferable is a light source for emitting light having a wavelength of 200 to 500 nm. From an 
economical point of view, ultraviolet light is particularly prefen-ed. Examples of the source capable of emitting ultraviolet 
light or visible light include low-pressure mercury lamps, medium-pressure mercury lamps, high-pressure mercury 
lamps, metal halide lamps, chemical lamps, black light lamps, mercury-xenon lamps, eximer lamps, short arc lamps, 
helium-cadmium lasers, argon lasers, and THG or FHG lasers using Nd-YAG lasers. 

[0061] Examples of the developer include aqueous solutions of alkalis such as sodium hydroxide, potassium hydrox- 
ide, sodium carbonate, sodium silicate, sodium metasilicate, ammonia water, ethylamine, n-propylamine, diethylamine, 
di-n-propylamine, triethylamine, methyldimethylamine, dimethylethanolamine, diethanolamine. triethanolamine, te- 
tramethylammonium hydroxide, tetraethylammonium hydroxide, tetrabutylammonlum hydroxide, pyrrole, piperidine, 
1,8-dia2abicylo[5:4,0]-7-undecene, and 1 ,5-diazabiccylo[4,3,0]-5-nonane. It is also possible to use, as the developer, 
aqueous solutions prepared by adding a proper amount of water-soluble organic solvents such as methanol, ethanol 
and isopropanol, and surfactants to the aqueous alkaline solutions. 

[0062] The developing method may be any of paddling method, dipping method, and spraying method. After the 
development, the unnecessary portion is removed by washing with water and air-drying with compressed air or com- 
pressed nitrogen, thus forming a pattern. Then, the resulting pattern is heat-treated at 1 00 to 280'Cfor a predetermined 
time using a heating apparatus such as a hot plate or oven, thereby making it possible to obtain a coating layer having 
excellent heat resistance, transparency, and hardness. 

[0063] The color filter is formed by regularly arranging coloring materials on each pixel to selectively transmit the 
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three priman/ colors (red. green and blue) of light or to selectively reflect the three primary colors (cyan magenta and 
yellow) of color, on a transparent substrate provided with a black matrix magenia and 

S,Si„t!r„Sl° ""^ ''"'^'"^ T'^'^ composition used In the present Invention, it becomes possible to fomi 
5 «nH hf r H / V kT^k^'^T^'^ ^"^ °^ t^'^^^ P^'^a'V colors (cyan. magenta and yelZ 

Tr, K . ' / 1"^"""^ repeatedly carrying out coating process, exposure process, devdopment pr^ss 

halo f T"'"' composition on the substrate, for each of Sifferent color Thel'lHS 

c^e^d^rX^^^^^^^^^ ^ using the curable 

10 EXAMPLES 

\Tn^\ ?w P/^^^"' "e described In detail by way of the following Examples, but the present invention 
IS not hmrted by the Examples. ln the following- Examples, parts and percentages are by weight unless othewise 
md«ated. Perfomiance tests of the resulting coatings were carried out by the folLing procedures. 

Perfonnance Test and Evaluation Criteria 

10066] Storage stability: The viscosity was measured after a red pigment dispersion was stored at 40-C for 24 hours 

whlteTi!mn,/'%^ "'^""^ '° ^" ^'^'^''^"y rated "good (O)"' 

Thf„ t T ^ K^"^^ ^'^''"'"y '° ^" ""^^^^ "^^Se^ »han 1 0% were rated "poor x " 

The viscosity was measured by using an E-type viscometer manufactured by TOKIMEC INC I > 

at 60 C for five minutes, the coating layer having a thickness of 1 .5 urn was exposed to light from a mediurn-pressure 
morcunr lamp at a dose of 1000 J/m2 using a predetem^inod pattern mask, and was then developed an a^line 
developer maintained at 30-C. As the developer, a developer (pH 10.82) prepared by 30-fold diSnTlD19>M te 

development the product was further washed with pure water. It was evaluated by these operations whether or not a 
pattern (which ,s to remain) having a linear width of 50 ^m can be carried out. Test samples where prtteming can La 

"^r;: T"" ^r." ^^^'^ '^'"^ ^^^^'^^ '^"^^^^ P^"^"""^ carheS out were Sd "poor (X)" 

[0068] After-baking: With respect to the coating film obtained after developing wherein evaluation resulis of devel- 
oping characteristics are good (O), after-baking was carried out at 230»C for 1 5 minutes 

ScfoTa^tfnlTJ;^ 

hlf h^forl 1^2 H T ? resistance 1 was evaluated by a change of the transparency (Y value) In color 

^or w?i , ? «««r heating. Test samples where the difference AY in Y value is smaller than 0.5 were rated "good 
(O) . while test samples where the difference AY in Y value is larger than 0.5 were rated "poor (x)" The chrSi^Sy 
^ microscopic spectrophotometer OSP-SP20O manufactured by OLYM?US Of^TICA! CO l?d 

S-Cfor^30^iu?f!!„HmT'?™^ 

at 280 C for 30 minutes and the heat resistance 2 was evaluated by a change of the maximum light transmittance 
be^re and after heating. Test samples where the change in maximum light transmittance relative to an inSal m^^ur^ 

I'aTed "ooTrxr" ^""^^ " '''' ^""'^'^^ IS la'er than 5?rre 

in?r,K /^^^""''^^ resistance 1 : The cured coating film was dipped in N-methyl-2-pyrrolidone at 23-C for 30 minutes 
J^niZTJU^T/:^^ °' ^'"P^^ '^^^ ^"^^"'^^ "^^^^ ^^-^P'^^ '"^^ ''^""^^ry line cannot beruaS 

« 'po^Tx? '"'"^ '"'"P'"" '"•^"^^ '""^ """"'^^^ ""^ ^^^"^''y confirmed were S 

[0072] Chemical resistance 2: The cured coating film was rubbed with acetone at 25»C under a load of 1 00 o usina a 
rubbing tester (manufactured by Taihel Rika Kogyo Co., Ltd.) and the number of rubbings required to expose fheXs 
substrate as a base was detennined. Test samples where the number of rubbings Is less^han 25 wer^ratod "poor (^ I" 
test samples where the number of mbbings is not less than 25 and is less than 100 were rated "good (O)" and t^i 
samples where the number of rubbings is not less than 1 00 were rated "excellent ©y. ' 

Preparation Example 1 (preparation of amino resin having cariaoxyl group) 

[0073] In a four-necked flask equipped with a themiometer, a reflux condenser and a stirrer, 1317 parts of 2-(4 6-di- 

sZionfnd 222*3 t'JfT'fr'l '^-^ P^"' °' ^^'^ °' aqueous 37% fomialdehyde 

pre" ousfv tt i?^.r^.^Sf . A» ''r ''*'^'^^- ^""^ four-necked flask was dipped in an oil bath heated 

tZ^Zt T T."^- '""^"'^ "^^"^^ « and reflux was initiated. After 

the reaction was continued for two hours, water and excess formaldehyde were distilled off under reduced pressure 
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of 5.33 X 10^ Pa over three hours. 

[0074] After water and n-butanol were distilled off, propylene glycol monomethyl ether acetate (hereinafter abbrevi- 
ated to PGMAc) was added and the mixture was cooled. PGMAc was further added and the nonvolatile content (% by 
weight of residual resin after drying at 107.5*»C for one hour) was adjusted to 40.0. As a result, an amino resin (A-1) 
having a carboxyl group, wherein an acid value (the number of milligrams of potassium hydroxide required to neutralize 
an acid content in 1 g of a sample according to a defined method) of the resin solid content is 94.6 mg KOH/g, was 
obtained. The number-average molecular weight Mn calculated in terms of polystyrene was 2150 and the molecular 
weight distribution Mw/Mn was 5.12. 



Preparation Example 2 (preparation of amino resin having carboxyl group} 

[0075] In a four-necked flask equipped with a thermometer, a reflux condenser and a stirrer, 37.4 parts benzoguan- 
amine, 11 8.4 parts of an aqueous 50% glyoxylicacid solution and 88.8 parts of n-butanol were charged, and then the 
four-necked flask was dipped in an oil bath heated previously to 115*^0 with stirring. After 15 minutes, the mixture 
became a uniform solution and reflux was initiated. After the reaction was continued for one hour, water and excess 
formaldehyde were distilled off under reduced pressure of 5.33 X 10^ Pa over four hours. After water and n-butanol 
were distilled off. PGMAc was added and the mixture was cooled. The PGMAc was further added and the nonvolatile 
content was adjusted to 40.0. As a result, an amino resin (A-2) having a carboxyl group, wherein an acid value of the 
resin solid content is 36 mg KQH/g, was obtained. The number-average molecular weight Mn calculated in terms of 
polystyrene was 1 624 and the molecular weight distribution Mw/Mn was 1 .28. 

Preparation Example 3 (preparation of amino resin having phenolic hydroxyl group) 

[0076] In a four-necked flask equipped with a thermometer, a reflux condenser and a stirrer, 1 8.7 parts benzoguan- 
amine, 48.8 parts of p-hydroxybenzaldehyde and 88.8 parts of n-butanol were charged, and then the four-necked flask 
was dipped in an oil bath heated previously to 125*»C with stirring. After 20 minutes, the mixture became a uniform 
solution and reftux was Initiated. The reaction was continued at the same temperature for 24 hours. After the completion 
of the reaction, water and excess formaldehyde were distilled off under reduced pressure of 5.33 x 10^ Pa and the 
resulting solid was washed with a mixed solution of n-hexane and ethyl acetate in a mixing ratio of 2:1 to remove 
excess p-hydroxybenzaldehyde. PGMAc was added and the mixture was cooled and PGMAc was further added, and 
then the nonvolatile content was adjusted to 40.0. As a result, an amino resin (A-3) having a phenolic hydroxyl group, 
wherein an acid value of the resin solid content is 85.2 mg KOH/g, was obtained. The number-average molecular 
weight Mn calculated in terms of polystyrene was 4000 and the molecular weight distribution Mw/Mn was 3.26. 

Preparation Example 4 (preparation of acrylic resin having carboxyl group) 

[0077] In a four-necked flask equipped with a thermometer, a reftux condenser, a stirrer and a nitrogen gas introducing 
inlet, 425.0 parts of PGMAc was charged and, after heating to 90**C with stimng, a mixture of 42.8 parts of methacrylic 
acid (hereinafter abbreviated to M/VA), 286.1 parts of benzyl methacrylate (hereinafter abbreviated to BzMA), 96.0 
parts of PGMAc and 1 6.5 parts of t-butylperoxy-2-ethyl hexanoate (hereinafter abbreviated to P-O) was added dropwise 
over one hour. After the completion of the dropwise addition, the mixture was maintained at 90**C for two hours and 
1 .7 parts of P-O was added. Furthemriore, the reaction was earned out at the same temperature for seven hours to 
obtain an acrylic resin (A-4) solution having a carboxyl group, wherein an acid value of the resin solid content is 84.0 
mg KOH/g, was obtained. The nonvolatile content of the resulting resin solution was 39.7%, the number-average 
molecular weight Mn calculated in temris of polystyrene was 9500, and the molecular weight distribution Mw/Mn was 
2,07. 



Example 1 

[0078] Using a high-speed dispersing machine "TSG-6H" (manufactured by Igarashi Kikar Seize) containing 0.5 mm 
diameter zirconia beads charged therein, a dispersion consisting of 25.0 parts of an amino resin solution (A-1) having 
a carboxyl group prepared in Preparation Example 1 , 8.0 parts of Pigment Red 264, 2.5 parts of AJISPER PB81 4 and 
64.5 parts of PGMAc was dispersed at a revolution rate of 2000 m""" for eight hours to obtain a red pigment dispersion 
(D-1). Then, 7.0 parts of dipentaerythritol hexaacrylate (hereinafter abbreviated to DPHA) and 0.3 parts of Irgacure 
#369 were added to 100 parts of the red pigment dispersion (D-1) and, after mixing them, the mixture was Altered 
through a filter having a pore diameter of 1.0 ^m to obtain a photocurable colored composition (R-1). 
[0079] 25 g of the resulting photocurable colored composition (R-1) was transferred to a glass container and was 
stored at 40*C for 24 hours after sealing. According to the procedure of the perfonnance test, the storage stability was 
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evaluated. As a result, the storage stability was good. 

[0080] Then, a glass substrate was spin-coated with the photocurable colored composition (R-1) by usinq a spin 
coater at a revolution rate of 1000 m-i for nine seconds and was then pre-baked at 60-C for five minutes to forrri a 
coating layer The resulting coating layer was exposed to light from a medium-pressure mercury lamp at a dose of 
tes^ ""^ ^ predetennined pattern mask. The resulting coating was evaluated according to items of the perf omiance 

[0081] The evaluation results are shown in Table 1 . 
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[0082] As a result, a color pattern for a color filter having excellent developing characteristics, heat resistance, and 
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chemical resistance were obtained. 

[0083] The absorption spectrum and thin-film X-ray diffraction of the coating layer after the heat resistance test were 
measured. As a result, a change in crystal form and an increase in cn^stal size of the red pigment weS not obse^ed 

Example 2 

[0084] In the same manner as in Example 1 , except that the amino resin (A-1 ) used in Example 1 was replaced bv 

?OoS'" Vra"j^^ ^ '^""^'^ ' P^°^-"-'>'e colored composition (R-2) .L oS^^. ' 

1? H .fJr^ the resulting photocurable colored composition (R-2) was transferred to a glass container and was 
stored at 40-C for 24 hours after sealing, and the storage stability was evaluated. As a result, the storage sSbiS was 

(0086J Then, a glass substrate was spin-coated with the photocurable colored composition (R-2) to form a coatina 
layer in the same manner as in Example 1. In the same manner as in Example 1. the exposure, development and 

SemLl^s^r: w\roS^^ ' ^^^'^ '''' ^'^^^"^"^ ^^^^'^-^'"^ Characteristics, heat resistance, and 

[0089] The absorption spectrum and thin-film X-ray diffraction of the coating layer afterthe heat resistance test were 
measured. As a result, a change, in crystal fomr, and an increase in crystal size of the red pigment were not obsen^ed. 

Example 3 

[0090] In the same nianner as in Example 1 , except that the amino resin (A-1 ) used in Example 1 was replaced by 
mo«T,'"Vr" Preparation Example 3. a photocurable colored composition (S-3) was obtafnTd ^ 

. J fjj" resulting photocurable colored composition (R-3) was transferred to a glass container and was 
stored at 40-C for 24 hours after sealing, and the storage stability was evaluated. As a result, the storage stabil^ 

f«l?L ,h ^ ^'^^ substrate was spin^oated with the photocurable colored composition (R-3) to fom, a coating 

ZZ ^ ^"^"'"^ ' '"^""^^ ^ ^^^"V>'^ exposure, development and 

Cleaning processes were earned out and the resulting coating film was evaluated according to items of the performance 

[0093] The evaluation results are shown in Table 1 

TmllCe^lSnce wVre ' '^^'"^ '^^'"^ ^^'^^''^^^ characteristics, heat resistance, and 

™IJ^^ absorption spectrum and thin-film X-ray diffraction of the coating layer after the heat resistance test were 
measured. As a result, a change in crystal fomi and an increase in crystal size of the red pigment were not obsen^ed 

Example 4 

[0096] In the same manner as in Example 1 . except that 25 parts of the amino resin (A-1 ) used in Example 1 was 
aco^hc resin (A-4) obtained m Preparation Example 4, a photocurable colored composition rR-4) was obtained In the 

::a~?:;uraf;rowninTar 

ESnr ^ r"''' 'k^ ^'^"""y °' composition was good and a color pattern for axolor filter having 

excellent developing characteristics, heat resistance, and chemical resistance were obtained 

^!Sr J*!! ''•^^ ^"'^ '^'"-"'^ X-^ay diffracUon of the coating layer after the heat resistance test were 

measured. As a result, a change in coastal fomr, and an increase in corstal size of the red pigment were not obsen/ed 

Example 5 

[0099] In the same manner as in Example 1, except that the photocurable resin DPHA used in Example 1 was 

w^TbtlinL'trth"^'''"' abbreviated to PETA). a photocurable colored composition (R-5) 

Zre euTli TH f T""^' ^'^"""^ ' ' '""^ ^'^'""^ ^"'^ P'^V^''^^' P^P^^ies of the coating 

were evaluated. The evaluation results are shown in Table 1 

Lxlellint^.wtlnrn'*" ^'TK ^'^k'"*^ °' '^"^ composition was good and a color pattern for a color filter having 
excellent developing charactenstics, heat resistance, and chemical resistance were obtained 

[0101] The absorption spectrum and thin-film X-ray diffraction of the coating layer afterthe heat resistance test were 
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measured. As a result, a change in crystal fomn and an increase in crystal size of the red pigment were not observed. 
Example 6 

[0102] In the same manner as in Example 1. except that the photocurable resin DPHA used in Example 1 was 
replaced by poly(tetramethylene glycol) bis(maleimide acetate) (average molecular weight of poly(tetramethylene gly- 
col): 250) (hereinafter abbreviated to MIA250), a photocurable colored composition (R-6) was obtained. In the same 
manner as in Example 1 , the storage stability and various physical properties of the coating layer were evaluated. The 
evaluation results are shown in Table 1. 

[0103] As a result, the storage stability of the composition was good and a color pattern for a color filter having 
excellent developing characteristics, heat resistance, and chemical resistance were obtained. 

[0104] The absorption spectrum and thin-film X-ray diffraction . of the coating layer after the heat resistance test were 
measured. As a result, a change in crystal form and an increase in crystal size of the red pigment were not observed. 

Comparative Example 1 



[0105] In the same manner as in Example 1 , except that the amino resin (A-1 ) used in Example 1 was replaced by 
an acrylic resin (A-4) obtained in Preparation Example 4, a photocurable colored composition (R-7) was obtained. In 
the same manner as in Exampl^ 1 , the storage stability and various physical properties of the coaling were evaluated. 
The evaluation results are shown in Table 1 . 

[0106] As a result, the storage stability was good, but the resulting coating had poor heat resistance and chemical 
resistance. 

[0107] The absorption spectrum and thin-film X-ray diffraction of the coating film after the heat resistance test were 
measured. As a result, it was confinmed that the crystal size of the red pigment increased. 

[0108] It is apparent that, when using only an acrylic resin as the binder resin, the resulting coating is inferior In heat 
resistance and chemical resistance to Examples 1 to 6. 



Claims 

30 

1. A color filter comprising a transparent substrate and a pixel formed on said transparent substrate, wherein said 
pixel is made of a coating layer of a curable colored composition containing (a) a coloring material, (b) a compound 
having a photopolymerizable functional group and (c) an amino resin having a carboxyl group and/or a phenolic 
hydroxyl group and said coating is photocured and then heat-cured. 

35 

2. The color filter according to claim 1 , wherein said amino resin (c) having a carboxyl group and/or a phenolic hydroxyl 
group is an amino resin obtained by condensing (c-1) (4,6-dlamino-1 ,3,5-triazin-2-yl)benzolc acid with (c-2) at 
least one aldehyde compound selected from the group consisting of formaldehyde, glyoxylic acid, succinsemial- 
dehyde and hydroxybenzaldehyde. 

40 

3. The colorfilter according to claim 1 , wherein said amino resin (c) having a carboxyl group and/or a phenolic hydroxyl 
group is an amino resin obtained by condensing (c-3) at least one triazine compound selected from the group 
consisting of melamine, benzoguanamine and (4,6-diamino-1 ,3,5-triazin-2-yl)benzoic acid with (c-4) at least one 
aldehyde compound selected from the group consisting of glyoxylic acid, succinsemialdehyde and hydroxyben- 

^5 zaidehyde. 



4. The color filter according to claim 1 , wherein said compound (b) having a photopolymerizable functional group is 
a (meth)acrylic acid derivative and/or a maleimide derivative. 

5. A method for producing a color filter, which comprises forming a coating layer on a transparent substrate using a 
curable colored composition containing (a) a coloring material, (b) a compound having a photopolymerizable func- 
tional group and (c) an amino resin having a carboxyl group and/or a phenolic hydroxyl group, exposing said 
coating layer to light via a mask having a pixel pattern for a color filter, thereby curing said coating film, developing 
said coating film to fonri a pixel, and heating said pixel, thereby heat-curing said pixel. 

6. The method for producing a color filter according to claim 5, wherein said amino resin (c) having a carboxyl group 
and/or a phenolic hydroxyl group is an amino resin obtained by condensing (c-1) (4.6-diamino-1 ,3,5-triazin-2-yl) 
benzoic acid with (c-2) at least one aldehyde compound selected from the group consisting of formaldehyde, 
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glyoxylic acid, succinsemialdehyde and hydroxybenzaldehyde. 

The method for producing a color filter according to claim 5, wherein said amino resin (c) having a carboxyl group 
and/or a phenolic hydroxyl group is an amino resin obtained by condensing (c-3) at least one triazine compound 
selected from the group consisting of melamine, benzoguanamine and (4.6-diamino-1 ,3.5-trla2in-2-yl)benzoic acid 
with (c-4) at least one aldehyde compound selected from the group consisting of glyoxylic acid, succinsemialdehyde 
and hydroxybenzaldehyde. ' 

The method for producing a color filter according to claim 5, wherein said compound (b) having a photopolymer- 
izable functional group is a (meth)acrylic add derivative and/or a maleimide derivative. 
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